The role of L-type calcium channels in the accumulation of Ca2+ in soleus muscle fibers in the rat and changes in the ratio of myosin and serca isoforms in conditions of gravitational unloading.
Gravitational unloading is known to produce changes in the expression of a number of contractile and regulatory proteins in the soleus muscle. This applies particularly to isoforms of myosin heavy chains (MHC) and SERCA sarcoplasmic reticulum calcium pumps. Unloading increases the resting levels of extracellular calcium in soleus muscle fibers. The present study addresses verification of the hypothesis that changes in the expression of MHC and SERCA isoforms in gravitational unloading are linked with the accumulation of calcium ions in the myoplasm of muscle fibers. It is suggested that specific blockade of L-type calcium channels using nifedipine decreases the myoplasmic calcium ion concentration, thus preventing the development of changes in the expression of MHC and SERCA isoforms. A total of 36 male Wistar rats were divided into three groups: a control group, an unloading group using the Morley-Holton soleus muscle functional unloading model, and an unloading + nifedipine group, where animals received daily nifedipine (7 mg/kg/day) with their drinking water on the background of suspension. The results showed that blockade of L-type calcium channels on the background of gravitational unloading significantly decreased the extent of calcium ion accumulation in the myoplasm of soleus muscle fibers, which partly prevented the transformation of muscle fibers (in relation to the fast and slow isoforms of MHC and SERCA) to the rapid type. There was no nuclear translocation of the greater part of transcription factor NFATc1, as seen on unloading.